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CHAPTER 1
INTRODUCTION

1.1 GENERAL DESCRIPTION

The ENI Model 3100L is an &l solid state amplifier which
has a flat frequency response from 250 kHz to 105 MHz,
It provides 100 watts of linear power with low harmonic
and intermodulation distortion, Gain is 50 dB nominal,
with a variation of less than + 1.5 dB over the entire fre-
quency range. input and output impedance are 50 ohms
and the unit may be driven to full power output by most

RF synthesizers, signai generators and swept signal sources,

The ENI Modet 3100L wili deliver its rated power output
intc any load impedance, regardiess of match. Built-in
protection circuitry will absorb the power reflected from a
mismatched load without causing failure or osciliation.

‘Qutput RF voltage is disptayed on the front panel meter.
The Mode! 3100L is packaged for bench mounting and is
shipped with rack mounting adapters. Its integral power

supply and cooling operate from a 1156 or 230 VAC
50/60Mz main supply.

The Model 3T00L wilt raise the power leve! of signal
sources and generators without requiring tuning or band-
switching, The Class A tinear circuitry will amplify signals
of AM, FM, SSB, TV and complex moduiations limited
oy by their peak input and bandwidth, with minimum
distortion.

1.2 SPECIFICATIONS
Physical and electrical specifications are listed in table 1-1,

1.3 INSTRUMENT IDENTIFICATION

Each ampiifier is identified by a serial number tag on the
back panel of the unit. Both the model number and the
serial number should be given in any correspondence with
the company.

1-1



Table 1-1.

31001 Specifications

FREQUENCY COVERAGE:
GAIN:
GAIN VARIATION:

MAXIMUM PCWER QUTPUT:

HARMONIC DISTORTION:

TYPICAL 3'9 ORDER INTERMODULATION
INTERCEPT POINT:

INPUT/OUTPUT IMPEDANCE:
INPUT VSWR:

OQUTPUT VSWR:

NOISE FIGURE:

STABILITY:

PROTECTION:
QUTPUT METERING:

POWER REQUIREMENTS:
OPERATING TEMPERATURE:
SIZE:

WEIGHT:

CONNECTORS:

120 kHz to 120 MMz

50 dB nominal

+1.5 dB from 250 kHz to 105 MHz

More than 100 watts from 250 kMz to 105 MHz.

More than 50 watts from 120 kHz to 250 kHz and
105 MHz to 120 MH:z

Ali odd harmonics more thar 25 dB below main signal, at 75
watts output: All even harmonics more than 30 dB below signal
at 100 watts output.

+59 dBM
50 ohms
Less than 1.5

Less than 2.0, 250 kHz to 80 MHz; less than 3.0, 80 MMz
10 120 MHz {typical}

L.ess than 10 dB

Unconditienally stable, unit will not oscillate for any
condition of foad and source impedance

Unit will withstand up to 13 dB of overdrive (input signal
of 1 volt RMS) for all output load conditions, including
short and open circuit loads

Average reading voltmeter calibrated in RMS volts for a sine
wave, with an accuracy of +3% of full scale (0100 volts);
aiso calibrated in watts into 50 ohms (0-200 watts).

T05-126 VAC or 210-250 VAC, 50-60 Hz, 1100 watts.
0° to 40°C.

83/4 x 17 x 17 inthes

69.5 ibs.

Type N




CHAPTER 2
PREPARATION

2.1 INITIAL INSPECTION

2.1.1  Mechanical Check

i damage to the shipping carton is evident, request the

. carriers agent be present when the instrument is unpacked.
Check the equipment for damage and inspect the cabinet
and panel surfaces for dents and scratches.

2.1.2 Claim for Damage

if the Model 31001 is mechanically damaged or fails to meet
specifications upon receipt, notify EN{ or our representative
immediately. Retain shipping carton and packing material
for the carriers inspection as well as for subsequent use in
returning the unit if necessary,

2.1.3 Performance Check

The electrical performance of the Mode! 3100L should be
verified as soon as possible after receipt. Following is a per-
formance check that is suitabie for incoming inspection.

a. Set the amplifier front panel powear switch to the
ON position, and check that the pitot light iHum-
inates and the fan motor is operating normally.

b. Perform RF output power test section 5.1.4.
2.2 PREPARATION FOR USE

2.2.1 Power Requirements

The Model 3100L is factory wired for 115 VAC for delivery
inthe USA and 230 VAC for foreign delivery. Selection

of the proper operating voltage 1s made by connacting the
line cord and jumpers to the correct terminals of strip

TB-1 in accordance with tabie 2-1.

Terminat strip TB1 is mounted on the basepiate at the rear
of the Model 31001 and is accessable by removing four (4}
#6-32 screws from the rear panel and sliding it straight out.

Disconnect the line cord from the power main when adjust-
ing the operating voltage. Failure to connect jumpers in

their proper positions may result in damage to the instru-
ment.

Tabie 2-1. Line Voitage Connections

LINE LiNE LINE JUMPERS
VOLTAGE HOT COmn. BLUE RED
107.56 4 1 1-2 34
118 B 1 1.2 5-6
120 8 1 1.2 7-8
2156 4 1 2-3 Remaove
230 6 1 2.5 Red
240 8 i 2-7 Jumper

2.2.2 Power Cable Ground Protection

To protect operating personnel, the ENI Model 3100L is
eguipped with a three conductor cable and plug which,
when inserted in a three terminal receptacle, grounds the
panel and cabinet, The offset pin on the power cable three
prong-connector is the ground pin, When using a two prong
adapter, connect the green pigtail on the adapter to ground.

2.2.3 Cooling

When the 3100L is enclosed by an external cabinet,
provisions must be made to insure an adeguate flow of
cooling air to the unit. Ambient temperature of the air
must not exceed 40°C.

2.3 RACK MOUNTING

In order to instali the Mode! 3100L in a standard 1% inch
refay rack, rack mounting brackets must be attached to the
cover as follows:

a. Bemove the Model 3100L cover {see section
6.4.3),

b, Remnove the side handles which are held by six
#8.32 screws and hardware per handle.

¢. Replace the cover and its hardware with the

exception of the three #8-32 screws located at
each side of the cover nearest the front panel,

2-1



2-2

. Verify ieft and right rack mounting brackets by

holding them next to the screw holes. Mounting
bracket overhang should be at the bottom of the
unit.

. Attach mounting brackets to the sides of unit by

inserting the screws removed in step C through the
brackets.

. Tighten all screws carefully, assuring that the unit

is held firmily in piace.

. The six rubber feet on the base plate may be

unscrewed and removed if the minimum vertical
usage of the relay rack is necessary.

2.4 PACKAGING FOR RESHIPMENT

Whenever possible, the original shipping carton and packing
materiai should be used for reshipment. If the original pack-
ing material is not available, wrap the instrument in heavy
paper or plastic. Use a strong shipping container. If a card-
board carton is used it should be at least 200 |b. test mat-
erial, Use shock absorhing material around all sides of the
instrument to provide a firm cushion and to prevent move-
ment inside the container. A minimum of two inches should
be between the instrument and the container wall on each
side. Protect the front panel and meter by means of card-
board spacers inserted betwean the front pansi and the
shipping carton,. Make certain that the instrument cannot
move in the container during shipment. Seal the carton with
a good grade of shipping tape and mark the container
FRAGILE ELECTRONIC INSTRUMENT,



CHAPTER 3
OPERATION

3.1 FUNCTIONAL DESCRIPTION

The ENI Modet 3100L is a linear class A amplifier capable
of increasing the output of any signal generator, frequency
synthesizer, sweep generator or laboratory signal source
from 250 kHz to 108 MHz,

Less than 200 millivolts of signal is required from the out-
put of the signal source into the 50 ohm input of the ampli-
fier to extract maximum power output. The output power
of the 3100L is directly propartional to the input signal and
therefore, the attenuator of the signal generator will serve
as the attenuator for the overall output.

The Model 3100L is complétely protected against damage
due to load mismatch provided that the input RF level

does not exceed 1 volt RMS or 1.4 volts peak. If the attach-
ed signal source is capable of generating substantially more
than this input voltage, please use caution in adjusting it.
The Modet 31001, wili saturate well before the maximum in-
put voltage and there will be no increase in output power

at that point,

The 3100L is unconditionally stable, Any impedance can be
connected to the input and output of the ampiifier, without
causing oscillation,

The 3100L will defiver its rated power to any load impedance
regardless of match. Load mismatch will cause RF power to
refiect back to the amplifier. The unit is designed to with-
stand 100 percent reflected power {& pure reactance, cpen

or short circuit load will cause 100 percent refiected power)
continuously without damage.

An output meter is provided to indicate the average output
voltage (calibrated in RMS) as well as the power output
when the unit is connected to & 50 ohm load. Since the
meter responds only to average output, the modulation
characteristics of the input signal must be teken into ac-
count when interpreting the meter readings. For example,
the amplifier may be in saturation during the on portion of
a pulse yet the meter reading will be iow due to the low
duty cycle of the pulse input.

3.2 CONTROLS, INDICATORS AND CONNECT-
ORS

Front and rear panel devices are described in table 3-1.

3.3 OPERATING PROCEDURE

Refer to the foliowing procedure as a guide to operating the
Model 3100L.,

a. The input and output are connected via the front
panel type N connectors to the signal source and
load respectively.

b. The input signal should be increased gradually while
observing the output voltage on the cutput RF volt-
meter. Input signal voitage should never be allowed
to exceed 1 volt (RMS) or 1.4 volts {peak).

¢. When the Mode! 3100L is connected to a 50 ohm load,
the CW power output of the unit may be read direct-
ly from the rmeter scale,

d. When the amplifier is connected to an arbitrary or
unknown load impedance, the foilowing procedure
will insure tow distortion power output.

1. Disconnect the output icad cable from the output
type N connector of the Mode! 3100L.

2. If the CW output voltage is less than 100 volts
RMS, the unit is operating at low distortion re-
gardless of the load impedance,

3. Reconnect the output of the ampiifier 1o the
load.

e. f the output of the amplifier is monitored by a high
frequency cscilloscope ¢r spectrum analyzer, the in-
put signal may be increased until the peint of maxi-
mum undistorted power output is observed.



Table 3-1 Front and Rear Panel Devices

DEVICE

FUNCTION

Power Switch

Meter

Input Connector

Output Connector

Fuse

l.ine Cord

Throwing toggle to “on” position connects fan and power supply to
main POwer source.

Indicates output voltage and also power for a 50 ohm toad. The
meter circuit responds to the average R¥ voitage and is calibrated

in BMS volts for a sine wave. The voltage pick-off is mounted directly
behind the front panel at the output connector,

Type N for connection of the driving generator, Input impedanee is

50 ohms. No more than 0.2 volts is required to obtain saturated output.
Up to 1.4 volts peak can be applied without causing damage; howsver,
ro additional power output can be expected.

Type N for connection of amplifier output 10 load.

Holder requires 3AG size, slow-blow type fuse of rating to correspond
to marking on rear panel.

Three prong type plug with safety ground pin connected to cabinet.

3.4 PRECAUTIONS

3. The Mode! 3100L output is at DC ground potential

3-2

through the final combining transformer (see sche-
matic diagram Figure 7-2). Therefore, the output
should not be directly connected to a load on which
there is a DC potential, A series capacitor with the
appropriate DC voltage breakdown rating (.1 mid is
the recommended vatue) should be inserted between
the output connector and the load.

. The input and output of the Model 3100L should not

be connected together, This will cause oscillation and
may damage the input preamplifier,

. The Model 3100L should not remain connected to an

antenna when the unit is not in use. If thunder-
storms are Jikely, it wouid be prudent to earth
ground the unit’s case.

. When the input signal voltage of the signa! source

is unknown, insert an attenuator between it and the

Mode! 31Q0L input.
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CHAPTER 4
PRINCIPLES OF OPERATION

4.1 GENERAL

The Mode! 3100L achieves its high level of power output by
combining the power outputs of a number of individual
transistor amplifiers. The hybrid combining technigque per-
mits each amplifier to operate independently of all the
others and to supply its power output contribution without
regard to the other amplifier stages. This isolation is afford-
ed by ferrite loaded transformer hybrids connected at the
input and output of each transistor pair.

Each amplifier module (either power amplifier or preampli-
fier) is designed to have an input and ouiput impedance of
50 ohms. Therefore, the individual moduies can be discon-
nected and tested independentiy.

- Highiy tinear Class A transistors are used throughout the

amplifier. Their linearity is augmented by negative feed-
back networks connected to each stage. The high power out-
put transistors have nichrome resistors deposited at their
emitter terminals to increase linearity and reliability.

The amplifier is powered by 2 low noise DC regulator of
dissipative design, Qver temperature protection is built into
the power supply and cooling fan.

4.2 BLOCK DIAGRAM DESCRIPTION

A block diagram of the entire Model 3100L is shown in
figure 4-1, ‘

Input signal from the front panel Type N connector is fed
1o the preamplifier module {A27}. The preamplifier has
eight equal amplitude and phase outputs. These are fed via
coaxial cabies to the inputs of eight driver amplifier modules
{A1). Each preamplifier channel has an overall gain of 13
dB and & maximum power output of 100 milliwatts. The
driver amplifier modules are push-pull units capable of
supplying up to 3 watts of output, with 20 dB gain. Signal
supplied by each driver amplifier is fed to its respective
power ampiifier module {A21).

Each power amplifier has a gain of 8 dB and is capabie of
producing more than 15 watts of power at its output. The
combiner module (A28} sums the outputs of the power
amplifiers while maintaining isolation between them.

RF output signal is fed to the output Type N connector and

to the RF voltmeter module (A29). The RF voltmeter mod-
ule provides a DC signal to the front panel meter, proportion-
al to the output level.

The power distribution {3100L-2201) provides cooling and
BC power to the entire unit. The reguiated power supply

is capable of supplying 27.5 volts at a current of 32 amperes.
4.2.1 Preamplifier Module {(A27) 3100L-4204
The schematic for the preamplifier module is shown in
figure 7-1. Input signal is amplified by a low noise transis
tor stage Q1. Its output is impedance matched and split
into equal phase signals by transformers T1, T2, T3 and
T4 and fed to transistors Q2, O3, Q4 and QF, Signal boost
capacitors C7, C8, C11 and C13 compensate for the gain
roll-off of the succeeding amplifier stages. The cutput
signals from transistors 2 and Q3 are recombined and
mnpedance matched by transformers Thand T7. The
hybrid network consisting of transformers T, T11, and
T12 splits the signal into four equal phase and ampli-

tude signals at J3, J4, J5 and J6. The output signals

from transistors Q4 and Q5 are recombined and imped-
ance matched by transformers T6 and T8. The hybrid
network consisting of transformers T10, T13, and T14
split the signal inte four equal phase and amplitude signals
at J7, J8, J9 and J10.

4.2.2 Driver Amplifier Module {A1) 3501L.-4181

The schematic of the driver amplifier module is shown in
figure 7-1. Input signal fed to J11 is matched, split and in-
verted by transformers 71 and T2, Two equal amplitude,
phase reversed signals are fed to the inputs of transistors
Q1 and Q2. The outputs of transistors Q1 and Q2 are
coupled to the base of power output transistors O3 and Q4
through matching transformers T3 and T4, Reversing
hybrid transformer 75 combines the power outputs of

(3 and Q4 and couples even order harmonics to resistor
R2. Transformer T6 matches the cutput impedance to

50 ohms.

4,2.3 Power Amplifier Module (A21} 350L.-4184

The schematic of the power amplifier module is shown in

4-1
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figure 7-2. Input signal impressed at connector J27 is
divided intc two equal phase and amplitude signals by trans
former T1, Each signal is fed to two identical power ampli-
fier channels. The top channel signal is fed to a phase re-
versing hybrid consisting of transformers T2 and T3. Tran-
sistors Q1 and Q2 amplify the signal by 8 dB and feed

their outputs to reversing hybrids T6 and T7, Transformer
T10 sums the power outputs of the top and bottom channe!
and transformer T11 matches the outputs to a 50 ohm

ioad at connector J35.

4.2.4 Combiner Module {A28) 3100L-4205

The schematic of the combiner module is shown in

figure 7-2. RF signals impressed at connectors P35, P36,
P37 and P38 are summed and impedance matched by hybrid
transformers 76, T7, T4 and T2, Capacitors C1, C2 and

C3 compensate the winding reactance of transformers T4
and T2. RF signal impressed at connectors P38, P40, P41
and P42 are summed and impedance matched by hyhrid
transformers T8, T9, TS and T3. Capacitors C4, Cb and C6
compensate for the winding impedance of transformers T5
and T3. Transformer T1 sums the outputs of transformers

- T2 and T3 and matches the output impedance to 50 ohms at

J43.
4.2.5 RF Voltmeter Module {A29) 3100L-4206

The schematic of the RF voltmeter module {A29) is shown

in figure 7-2. Resistors R1, R2, R3 and R4 make up 2 high
impedance voltage divider and are connected to the RF out-
put voitage at the 3100L output connector (J45). A fast
switching hot carrier diode CR1 rectifies the RF voltage
from the divider. A wire gimmick (capacitor C2) compen-
sates for the high frequency roll-off of the diode CR1. Re-
sistors R4, RS, R8 and capacitor C1 filter the rectified RF
and convert it to DC which is fed to the front panel meter.

4.2,6 Power Distribution {3100L-2201)

A schematic of the power distribution is shown in figure
7-3. The AC power is distributed from terminal block TB1
10 the power transformer T 1. The red and biue jumpers on
TB1 allow selection of iine valtages for transformer T1 pri-
mary {see power connections section 2.2.1}). The secondary
of T1 supplies voitage to four full wave bridge rectifiers CR1,
CR2, CR3 and CR4. The output of each rectifier s con-
nected to capacitors C1, €2, C3, C4 respectively and the
cotlectors of Q2, 03, 04 and OF located on the fransistor
assemblies (350L.-4188}. These transistors form a series

mass regulator of the dissipative type. The output of each
rectifier is also connected to separate integrated circuit
voltage regulators 1C-1, 1C-2, 1C-3 and 1C-4 located on the
power supply regulator board (A26} 3100L-4203. The
voltage cutput of each supply is adjusted by potentiometers
AZ6R5, A26R6, AZ6R7, and AZBRS.

4.3/4-4
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CHAPTER 5
PERFORMANCE TEST PROCEDURES

5.1 PERFORMANCE TESTS

5.1.1 General

There are three tests required to check the operation and
performance of the Mode! 3100L. These tests are as follows:
the gain and gain variation test, the RF output power test
and the RF output distortion test.

5.1.2 Test Equipment Required

The following test equipmant is required for accomplishing
the Modet 3100L periormance tests. Equivalent substitutes
for recommended models may be used.

Telequipment Model Sh4A

or Teleguipment Model DG7

or Tektronix Model D100 with
B5A23N and BA24N plug-in units,

a. Oscilloscope

b. RF Generator/Sweeper - HP-8601A

e. 50 ohm Detector - HP B471A
or Wavetek D151

d. Attenuator, 30 dB, 200 watts - Bird 8322

e. Attenuator, 30 dB - HP-B491A

f. Attenuator, 10 dB, 20 watts - Narda 766-10
g. Calorimetric Power Meter - HP 434A

HP 1407 Display Unit
HP 85541 Spectrum
Analyzer-RF section

HP 85524 Spectrum
Analyzer-lF section

h. Spectrum Analyzer -

5.1.3 Gain and Gain Variation Test

The purpose of this test is to verify the gain and gain flatness
versus frequency of the Model 3100L.

5.1.3.1 CALIBRATION OF SET UP

a. Set-up the test equipment as shown in figure 5.1,

OSCILLOSCOPE

GENERATOR/

SWEEPER
SWEEP  RF VERT. EXT. X
ouT  ouT N

S } LS

MODEL 3100

sm 0 i0DB|_ | DET.

IN ouT ATTEN RF DO

Figure 5-1. Gain and Gain Variation Test Set Up

b. Set oscilloscope to DC, Time/CM to Ext. X, and verti-
cal gain to 10MV/CM.

¢. Set the RF Generator/Sweeper to video sweep and
frequency to 105 MHz.

d. Disconnect the Mode! 3100L from the set-up and con-
nect the Generator/Sweeper RF output directly to the
10d8B attenuator.

e. Adijust the output level of the Generator/Sweeper for
full verticat deflection on the oscilloscope face.

. 1. Calibrate the scope face 1o show 3 dB in 1 dB steps by
attenuating the Generator/Sweeper in 1 dB steps and
marking the traces with a grease pencil.

g. Return Generator/Sweeper output level to full de-
flection, Rotate the step attenuator on the Genera-
tor/Sweeper {CCW) so that the ocutput is reduced by
50 dB.

h. Reconnect Mode! 31001 into the test set up of
figure 5-1.

5.1.3.2 MEASUREMENT PROCEDURE

a. Turn on Model 31001 power switch,

h. Observe the gain versus frequency sweep on the
oscilloscope.

5-1



1. The average gain should be 50 dB {within 1 dB). 5.1.5.1 MEASUREMENT PROCEDURE

2. The gain variation should be within the 3 dB mark- a. Set-up the test equipment as shown in figure 5-3.
ings as shown on the oscitloscope face.

5. 1.4 RF Output Power Test MODEL 31004
GENERATOR, | a
The purpose of the RF output power test is to verify that SWEEPER P o INESTEE ;(g\:’&ﬁ
the Model 3100L wil deliver more than 100 watts of RF REl N our ATTEN. ! e ER
power over the frequency range of 250 KHz to 105 MHz. T 1o o) BiRo E322 -t
' =)
5.1.4.1 MEASUREMENT PROCEDURE E’s’OTDEVN,
HP 845!
“a. Set-up the test equipment as shown in figure 5-2,
ok
. SPECTRUM
GENERATOR/ MODEL 300t ANALYZER
SWEEPRER
| R | -
BF IN ouT B%RIO 5?3322 Figure 5-3. RF OQutput Distortion Test Set Up
ouUT @ <
POWER| o
METER b. Set the calorimetric power meter to .30 watt range.
!N With the 30 dB series attenuator, this corresponds to

a fuH scale deflection of 300 watts,
Figure 5-2. RF Output Power Test Set Up
¢. Set Generator/Sweeper to CW and freguency to

b, Set the calorimetric power meter to the .30 watt range. 250 kHz.

With the 30 dB series attenuator, this corresponds 1o

a full scale defiection of 300 watts, d. Adjust the Generator/Sweeper output level so that

the output power indicated on the calorimetric power

c. Set the Generator/Sweeper to CW, output level to +3 meter is 100 watts.

dBm and frequency to 250 kHz. .
2. Disconnect the cabie from the power meter and

connect it to the Spectrum Analyzer through a

d. Slowly increase frequency while observing the power
30 dB attenuator.

meter. Note that at every frequency up to 105 MHz,

the power output is in excess of 100 watts.
f. Observe that the 3rd harmonic is at least 20 dB be-

low the fundamental and the 2nd harmonic is at

5.1.5 RF Qutput Distortion Test feast 30 dB beiow fundamental signal.

The purpose of this test is to verify that the harmonic dis- g. Repeat steps d. through f with the generator fre-
tortion of the Modei 3100L and hence its linearity is within quency set at TMHz, 10MHz, 40Miz, and 105 MH»
specified limits. in succession.
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CHAPTER 6

TROUBLESHOOTING AND REPAIR

6.1 TROUBLESHOOTING

The first step in isolating a malfunction is to review the con-

should be accomplished, Check for burnt or discolored com-
ponents, loose cabie connectors and broken wires and note

ditions under which the symptoms were observed and check

that it was not caused by the external cabling or associ-
. ated test equipment, Before proceeding to the detailed test
procedure, a complete visual inspection of the 3100L

Table 6-1. Troubleshooting Guide

any detaiis which might localize the malfunction,

Commonty found symptoms together with their probable
cause and troubleshooting recommendations are listed in
the Troubleshooting Guide, Table 6-1.

SYMPTOM

PROBABLE CAUSE

RECOMMENDATION

Power lamp does not light

Burned out bulb
Defective Power Supply

Thermal Switch Open

Defective Power Switch

Blown Fuse

Check for 27.5 volts across bulb.
Perform test in section 6.3.1.1,

1f TS1 contacts do not close after
unit has cootled, replace thermal
switch,

Replace switch {S1).

Replace fuse with 15 amp 3AG
S.B.

Power Lamp dim

Power supply out of adjustment

TB1 wired incorrectly

Perform Power Supply Adjust-
ment Section 6.3.1.2,

Check section 2.2.1.

Blown Fuse

Defective Power Supply

Wrang Fuse

Defective line cord or AC wiring

Perform test in section 6.3.1.1.

Check to see that 16 amp 3AG
S.B. is installed.

Visually inspect for sians of insuia-
tion breakdown.

No RF OQutput or Gain

Broken input or output Type N
connecior

Defective input or Quiput internal cables

Defective Preamplifier Module

Visually inspect connectors for
broken pins,

Visually inspect cabies at input and
output connectoers.

Replace Q1 of the preamplifier
module (A27) 3100L-4204,

6-1



Table 6-1. Troubleshooting Guide

SYMPTOM

PROBABLE CAUSE

RECOMMENDATION

Low RF Qutput or Gain

Defective input gabies

Visually inspect cables

Faulty Power Supply Adjustment

Defective RF Amplifier Module

Perform Power Supply
Adjustment section 6.3.1.2,

Perform procedure for Faulty
RF module, section 6.2,

Excessive Distortion Defective Power Ampiifier Module

Perform procedure for locating
faulty RF module section 6.2,

Amplifier Overheating Defective Fan

Ambient air is above specifications

Defective Power Supply

Check that fan is operating
properly

Measure the ambient temperature,

Perform test in section 6.3.1.1.

Incorrect Front Panel
Meter indication

Improper Calibration or defective
RF voltmeter board (A29)

Defective Meter

Perform RF voltmeter adjustment
section 6.2.3.

Replace metar

Meter reads up scaie with Sticking meter movement
input and output cabies

removed Unit osciilating because of loose or

defective internal coax cahie connections

Replace meter

Tighten all RF connectors

Excessive ripple on gain Ripple on power supply

versus frequency sweep

Perform DC power supply test
section 6,.3.1.1.

of amplifier
6.2 LOCATING FAULTY RF MODULE b. Set the Generator/Sweeper to CW, the frequency to
30 MMz and output level to 3 dBrm. {f the Model 3100L
6.2.1 General output power is considerably less than 100 watts, as

The input and output impedance of each of the RF modules
in the Model 3100L is 50 ohms. Therefore, they can be dis-
connected from each other at any point and tested indepen-
dently. The following section provides a method of locating
a fauity RF module. Figure 6-1 through 6-4 shows the loca-
tion of heatsink assembties, modules and major components.

6.2.2 isolating Amplifier Problem

a. Set-up the test equipment as shown in figura 5-2 for
RF output power t

indicated on the calorimetric power meter, 2 faulty
RF moduie may exist. :

. Disconnect the coaxial cable from J35 of the power

amplifier moduie (A21) and observe the output power
of the 3100L as indicated on the caiorimetric power
meter. The power will drop by 24% {*4%) for a pro-
perly functioning power amplifier and driver combin-
ation. Reconnect the coax cable to J35 and remove
the coax cable from J36. Observe power drop. Repeat
identical procedure for J37, J38, 439, 440, )41 and



H the power output drops an equal amount {within
3%) as each cable is removed, the fault is in either the
combiner module {A28) or the preamplifier module
{A27). Perform tests in section 6.2.2.1 and 6.2.2.2.

If the output power does not drop or drops less than
normal, as each of the cabies is removed, the faultis
in either the driver amplifier module (A1) or the
power amplifier {A21) associated with that cabie
{(see section 6.2.2.3).

6.2.2.1 COMBINER MODULE (A28) TEST

a. Set the Generator/Sweeper to CW, frequency to 30
MHz, output level 10 0 dBm and connect it to the
3100L input. Connect a B0 ohm, 180 watt ioad {Bird
8135} to the output of the 3100L. Conneact the calori-
metric powear meter in series with a 10 dB, 20 watt
attenuator (Narda 766-10). Set the power meter range
to 10 watts which corresponds to a full scale deflection
of 100 watts. Connect each power amplifier module
{A21) output (I35, 36, J37, J38, J38, J40, J41 and
J42) 1o the attenuator and record their individual out-
put powers.

b. Using the set-up of figure 5.2, measure and record
the total output power,

c. FThe sum of the powers from step a. shouid be within
15 percent of the total cutput power recorded in
step b. If they are not, the combiner moduile {A28)
is faulty,

6.2.2.2 PREAMPLIFIER MODULE (A27} TEST

i the test in section 6.2.2 shows that the outputs at J35
through J42 of the power amplifier modules {A27) are equal
and the combiner module {A28) is not faulty, as shown in
section 6.2.2.1, then the preamplifier module (A27) s sus-
pect. A check of the power supply per section 6.3.1.1 should
be performed to conclude positively that the preamplifier
moduie is faulty,

6.2.2.3 HEATSINK ASSEMBLY TEST (3100L-3206 AND
3207}

Two tests are required to test a heatsink assembly. They are
a bias voltage check and an R¥ power test. in order to per-
form thesa tests the following test equipment is required.
Equivalent substitutes may be used for the recommended
models,

1. DVM - Fluke BOGCA
or Fiuke 8100A
- or Weston 1241

2. Generator/Sweeper - HPRBO 1A

6.2.2.31

3. Celorimetric Power Meter - HP434A

4, Attenustor, 30 dB, 50 wetts - Bird 8321

8. Power Supply, Lamda LK-343-AFM

6. Cooling Fan - Rotron Type 113

Bias Voltage Check

a. Adiust the power supply to 27.5 volts,

b. Connect the power supply minus {—) lead to the
heatsink. Connect the power suppiy positive (+)
lead to either inner terminal of TB1 on the heat-

sink assembly.

¢. Position the cooling fan so that the cooling air is
directed at the heatsink assembly.

d. Verify the following transistor bias voltages:
Driver Amplifier Modules {A1)
) Emitters A1Q1 and A1Q2 - 1.2 to 1.4 voits DC.

{ii} Emitters of A1Q3 and A1Q4 - 3.6 to 3.9 volis
De.

Power Amplifier Modules (A21)

(i} Emitters of A21Q1 through A2104 - 3.6 to 3.2 volts
DC.

e. If all voltages are within tolerance procede to the

RF Power Test.

6.2.2.3.2 RF Power Test

a. Set-up the test equipment as shown in Figure 52

with heatsink assembly substituted for the 3100L.

b. Set the Generator/Sweeper to CW, frequency to
105 MMz and output fevei to +20 dBm.

¢. The calorimetric power meter will indicate more than

15 watts for a properly functioning driver and power
amplifier combination,

d. tf 15 watts is not obtained, remove the calori-
metric power meter from the output of the power
amplifier {A21}, and connect it directly to the
output of its associated driver amplifier moduie
{AT). The driver amplifier module should have
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more than 2.5 watts of output power. If the
driver amplifier medule is operating properly, the
power amplifier module is faulty.

6.2.3 RF Voltmeter {A29)

The Medel 3100L output meter should be accurate to
within & 6 watts of the actual output power. If the meter
is out of calibration, the foltowing alignment procedure
should be used:

6.2.3.1 ALIGNMENT PROCEDURE
a. Set up the test equipment as shown in Figure 5-2,

b. Set the Generator/Sweeper to CW, and the frequency
to T MHz. Adiust the output Jevel so that 100 watts is
indicated on the calorimetric power meter.

¢. Adjust potentiometer A29R6, located on the RF
voltmeter module so that the front panel meter
indicates 100 watts.

d. Set the Generator/Sweeper to 105 MMz and adiust the
output level so that 100 watts is indicated on the
calorimetric power meter. Adjust the wire gimmick
{capacitor C2) around resistors AZ8R1 and A29R?
untit the front panel meter indicates 100 watts,

6.3 DC POWER SUPPLY

6.3.1 General

The following test and adjustment procedure shouid be
performed after the repiacement of the power supply
assembly (transistor assembly 3501-4188, power supply
regulator board 3160L-4203} or if the power supply voit-
ages are out of adjustment.

The power supply regulator board {A26) is divided into four
separate voitage regulators. The far left regulator supplies
BC voltage to the left outside heatsink assembly {310GL-
3408} and is adjusted by A26RS5. The second reguiator
suppiies DC voltage to the left inside heatsink assembly
{3100L-3207} and is adjusted by AZ6R6. The third regu-
lator supplied DC voltage to the right inside heatsink
assembly (3100L-3207} and is adjusted by A26R7. The

far right reguiator supplied DC voltage to the right outside
heatsink assembly {3100L-3206) and is adjusted by AZ8RE,

6.3.1.1 TEST PROCEDURE

a. To test the DC power supply, the following equipment
is required. Equivalent substitutes may be used for the
recommended madels.

G4

1. Digital Voltmeter - Fluke 8000A
- or Fluke B100A
- or Weston 1241

2. Oscilioscope - Telequipment $540
- or Tektronix 545

b. Disconnect all externat cables from Model 31004,

¢. Connect the minus {~) DVM lead to the chassis and
the positive (+} lead to the far left terminal of TB1
on the power supply regulator board {A28). The
DVM shouid indicate between 27.5—27.8 volts DC.

d. Connect the Uscilloscope to the far left terminat on
TB1. The 120 Hz ripple on that supply should be fess
than BO millivolts.

e. Repeat steps ¢. and d. for the remaining three ter-
minals on TB1 of the power supply reguiator board
(A2B).

f. B the voltage is not between 27.5 and 27.8 volts,
then readjust the supply as indicated in section
6.3.1.2.

6.3.1.2 ADJUSTMENT PROCEDURE

a. Connect DVM minus {—) lead to the chassis and the
positive (+} lead 1o the far left terminal of TB1 on
the power supply regulator board (A28},

b. Adjust potentiometer A26R5 until the DVM indicates
- 27.5- 27.8volts DC.

¢. Remove the positive (+) iead from the far left ter-
minal and connect it to the inner left terminal of TB1,
Adjust potentiometer AZBRS until the BVM indicates
27.5-27.8 volis DC.

d. Remove the positive (+) iead from the inner left ter-
minal of TB1 and connect it to the inner right ter-
minal of TB1. Adjust potentiometer A26R 7 until the
DOVM indicates 27.5 - 27.8 voits DC.

e. Remove the positive (+} lead from the inner right
terminzal end connect it to the far right terming! of
TB1. Adjust potentiometer AZ6R8 until the DVM
indicates 27.5 - 27.8 volts DC.

| 6.4 DISASSEMBLY PROCEDURES

6.4.1 General

The following disassembly procedures deseribe the recom-
mended method of removing assemblies and printed circuit



———
E modules for the purpose of test, repair, or replacement,

Careful handiing should be used to avoid damaging the boards.

6.4.2 Tools Required

The Model 3100L is assembled with standard hardware.
Screw sizes range from #2-56 to #8632 and are of the
Phillips or slotted types. Standard tools are required for
their removal.

6.4.3 Removal of Cover

Remove all screws, {6-#8-32 and 2 # 6-32), located on both
sides of the cover and the 8% 4-40 Phillips head screws
located on the top of the cover. Carefully iift the cover up.
To replace cover, simply reverse the procedure. When re-
piacing the cover, care should be taken that the cover does
not come into coniact with the internat amplifier cabling.

6.4.4 Preamplifier Module {A27) 3100L-4204 and
Combiner Module (A28} 3100L-4205

a. Remove the four # 4-40 screws holding the preamp-
tifier module to the inner heatsink assembilies
{3100L-3207).

b. Remove the eight output cables from the connectors
{43 through J10) on the preamplifier module (A27}

c. Remove the four # 4-40 screws halding the combiner
moduie to the inner heatsink assemblies (3100L-3207).

d, Untie the two cabie harnesses and remove the eight
cabies from the ouiputs of the power amplifier
module (A21) 350L-4184 (P35 through P42).

e. Disconnect the front panet coaxial cables from the
input and output BNC connections {J2 and J43) on
the combiner module (A28) 31001.-4205,

f. Remove the power supply wire from the terminal
block on the power supply reguiator board (A28)
3100L.-4203.

g. Carefully remove both units from the Model 3100L;
they will remain connected together by a coaxial
cable,

6.4.5 Power Supply Regulator Board (A26)
3100L-4203

a. Remove the two # 4-40 screws holding the board to
the inner heatsink assembites (3100L.-3207).

b. Unsolder the tweive wires {four red, four white and
four biue) from the underside of the board.

c. Remove the power supply wires from the terminal
hblock.

6.4.6 Heatsink Assemblies {(3100L-3206 and 3207)

a. To remove either of the outside heatsink assemnblies
(3100L-3208} disconnect the coax cables connected
to the inputs of the driver amplifiers module (A1)
350L-4181 {P11 and P12 for left outer and P17 and
P18 for right outer),

b. Disconnect the coax cables connected to the outputs
of the power amptifier moduie {A21} 350L-4184
{P35 and P36 for left outer and P41 and P42 for
right outer!,

¢. Remove the five % 6-32 screws from the baseplate for
each heatsink assembly.

d. To remove either of the inside heatsink assembiies
{3100L-3207}, it is necessary 10 remove the preamp-
tifier modute {(A27), the combiner module {(A28) and
the power supply regulator board (A28} per sections
6.4.4 and 6.4.5,

e. Remove the five # 6-32 screws from the baseplate for
each heatsink assembiy.,

6.4.7 Transistor Assemblies (350L.-4188)

a. Remove the four heatsink assembiies {two 3100L-
3206 and two 3100L-3207) per section 6.4.6.

b. Remove the two # 8-32 screws holding each trans-
istor assembly to the baseplate.

¢. Unsolder the four wires {red, white, blue and biue}
connected 10 each transistor assembly,

6.4.8 Driver Amplifier Module (A1) 350L-4181
a. Remove the heatsink assembly (see .ection 6.4.6).
b. Remove the coaxial cables from the output connecior
on the drive amplifier (P19, P20, P21, P22, P23, P24,
P28 or P26).

c. Remove the two # 4-40 screws hoiding the driver
amplifier to the heatsink,

d. Remove the two % 10 nuts holding the stud mounted
transistors to the heatsink.
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e. Remove the power supply wire from the inner terminal

on TB1.

Lift the board from the heatsink carefully removing
the two transistors from the heatsink cups.

Note

When replacing stud mounted transistors do not
use excessive torgue (5 inch pounds maximum),

6.4.2 Power Amplifier Module {A21) 350L-4184

a. Remove the heatsink assembly (see section 6.4.6).

k. Remove the four # 4-40 screws hoiding the power

amplifier moduie to the heatsink.

c. Remove the coaxial cable from the input connector

&6

on the power amplifier module (P27, P28, P29, P30,
P31, P32, P33 or P34).

d. Remove the two wires connected to the terminal

block.

i CAUTION ?

The red wires connected to the inside terminals
of the terminal block T8B1 are the 27.5 VDC
leads for the power amplifier modules {A27)
The red wires connected to the outside termin-
als are the 25.8 VDC leads for the driver amp-
lifier modules {AT). If these wires are reversed,
the power amplifier module can be damaged.

. Carefaily 1ift the power amplifier module {(A21)}

off the four transistors 01, Q2, Q3 and Q4.

Note

When replacing the power amplifier module
{A21} make sure all four transistors are lined
up with sockets before securing board to
heatsink.
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Figure 6-2. Top View, Module and Component Location

8.7
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Figure 6-3. Heatsink Assembly {3100L-3206 and 3207}
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Figure 8-4, Power Distribution {3100L-2201)
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